Cyclin-dependent kinase inhibitor (roscovitine) suppresses growth and induces apoptosis by regulating Bcl-x in head and neck squamous cell carcinoma cells.
Cyclin-dependent kinases (Cdks) play essential roles in the intracellular controls of the cell cycles. Roscovitine, [2-(R)-(1-ethyl-2-hydroxyethylamino)-6-benzylamino-9-isopropylpurine], is a potent and selective inhibitor of the Cdk2 and Cdc2. We investigated whether this compound was effective against head and neck squamous cell carcinoma (HNSCC) cells. Roscovitine was found to inhibit the growth of all 11 HNSCC cell lines in time- and dose-dependent manner and to diminish the Cdk2 and Cdc2 activities. An induction of apoptosis was observed in all cells, as judged by the cell morphology, along with the appearance of cells with sub-G1 DNA contents, DNA fragmentations, and poly(ADP-ribose) polymerase (PARP) cleavage. In four HNSCC cell lines, apoptosis was induced without antecedent marked cell cycle arrest, and in the other seven cell lines, cell cycle arrest preceded cell death. We also found up-regulation of Bcl-xS in the former cell lines, and in the latter cell lines, the expressions of Bcl-2 and Bcl-xL were induced simultaneously. These results suggest that roscovitine exerts antitumor activities in HNSCC and is associated with induction of Bcl-xS. Roscovitine can be considered to provide a new chemopreventive and chemotherapeutic strategy for the clinical management of HNSCC.